Assembly of targeting complexes driven by a single-chain antibody.
Rapid development in design and production of recombinant antibodies and antibody fragments specific for cell surface markers opens new opportunities for targeted delivery of therapeutic or imaging agents. However, the progress in this field is slowed by inactivation of many antibodies by chemical conjugation of payloads and by lack of internalization of complexes formed on the cell surface. Here, we describe conversion of a non-internalizing single chain Fv (scFv) antibody P4G7 specific for vascular endothelial growth factor receptor 2 (VEGFR-2) into a targeting protein (Hu-P4G7) for assembly of a novel type of targeting complexes. Hu-P4G7 contains an N-terminal "docking" Hu-tag, a 15-aa fragment of human RNase I, capable of high affinity binding of S-protein fragment of human RNase I or bovine RNase A. Purified Hu-P4G7 and complexes of Hu-P4G7 with S-protein bind both soluble and full-length cellular VEGFR-2. To assemble targeted DNA delivery complexes, S-protein modified with a DNA condensing agent was "docked" to Hu-P4G7, and then loaded with luciferase plasmid DNA. As expected for a non-internalizing targeting protein, Hu-P4G7-based complexes did not deliver DNA in VEGFR-2 expressing cells. However, in the presence of vascular endothelial growth factor (VEGF), these complexes selectively delivered DNA into the cells overexpressing VEGFR-2 suggesting that even a non-internalizing scFv antibody can be used for targeted intracellular drug delivery.